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SPECIFICATION 

Soil cuttivating machin 

5 The present Invention cone rns a soil cultivating 
fnachine including at least one rotating tool carrier 
having at least one cultivating tine extending 
towards the soil, said tine comprising an upper resi- 
IJent mounting member and a lower rigid working 
10 member and is arranged with a lateral spacing from 
the driving shaft. 

German Offenlegensschrift 27 55 001 discloses a 
soil cultivating machine wherein the resilient mount- 
ing member mentioned above has a square cross- 
1 5 section and extends from its upper clamping point 
on the tool carrier across two turns or convolutions 
to the centre of the rigid working member, the length 
of this working member amounting to approxi- 
mately 1/5 of the length of the mounting member, 
20 without taking the convolutions into consideration. 
Although this construction gives the advantage 
that each cultivating tine and particulariy its mount- 
ing member can itself resiliently deform when strik- 
ing against stones in the soil and thus enable the 
25 working member to slide past the stone without 
breakage or other damage to the cultivating tines 
themselves or to parts connected therewith. How- 
ever, it is a disadvantage that the mounting member 
is already bent backwardly against the direction of 
30 rotation of the tool carrier with adjustmerrt to grea- 
ter, aDd,.i n.manyxas€»,.n^?e;^aryj¥^^ 
particulariy in the case of heavy soils and/or soils 
impregnated with small stones, due to the greater 
resistance of the soil. In these cases, however, there 
35 is such a change in the angle of incidence of the 
working member relative to the soil that the 
intended loosening work by the cultivating machine 
is no longer obtained. 
Hence the object of the present invention is to 
40 avoid or minimize damage to the cultivating tine or 
tines at comparatively great working depths and in 
extremely stony soils without restricting the particu- 
lar loosening work of the soil cultivating machine. 
This object is achieved in accordance with the pre- 
45 sent invention in that of the originally described 
machine or implement the mounting member has 
cross-section elongate in the direction of rotation of 
the tool carrier, and that the working member 
extends over at least approximately half the length 
50 ofthetine-Duetothesefeatures the working 

jrnember Is able to deflect laterally and thus avoid the 
stones in the soil without changing Its angle of inci- 
dence relative to the soil. In addition, only the work- 
ing part and not the mounting member thereby 
55 comes into contact with stones in the soil. 

The possibility of resilient deflection of the work- 
ing member is further increased in that the mounting 
member comprises a plurality of leaf springs in con- 
tact with ach other by th ir wide surfaces. In this 
60 connect! n it has proved t be advantageous forth 
thickness f each I af spring to ben tm re than a 
maximum of 3 mm. 

In rd rtopreventdeflection leading to exc ssiv 
and, in xtreme cases, permanent deformati nsof 
65 th mounting m mber, the inventi n also pr poses 



that a limiting member rigidly secured to th tool 
carrier sh uldbeprovid d on both wide surfaces or 
sides of the mounting member and that these limit- 
ing members should extend downwardly ov r at 

70 least half the length of the mounting member. In 
view of the lateral resilient deformation of the 
mounting member, it is a great advantage for the 
inner surfaces of the limiting members to extend 
diverging downwardly according to the bending line 

75 of the mounting member. If the limiting members 
arefomned as a downwardly open housing, a par- 
ticularly stable construction of the mounting 
memt>er is achieved without restricting the possibil- 
ity of the woricing member to deflect. 

80 On the other hand, due to the fact that the limiting 
members are in the form of plates, comprise resilient 
material and have a much greater elasticity or spring 
constant than the mounting member, a greater pos- 
sibility of deflection for the working member is 

85 achieved without the risk of constant deformation of 
said mounting member. 

A simple mode of construction of the tool carrier is 
obtained by the mounting member being secured to 
the limiting members. If, in order to secure the 

90 mounting member to the limiting members, two 
spaced apart screws are provided which pass 
through both the limiting members and the mount- 
ing memt>er and spacer bushes are disposed bet- 
ween the limiting members and the screws - the 

95 length of said bushes being greater than the thick- 
nessof the mourtting member-then an additional 
lateral movement of the mounting member is pro- 
vided within the limiting member for further increas- 
ing the possibility of deflection. 
1 00 An additional improvement of the possibility of 
deflection for the working member is achieved when 
the spacer bushes and the holes provides for them in 
the mounting member have a quadrangular shape, 
the height of the holes in the longitudinal direction of 
105 the mounting member being greater than the height 
of the spacer bushes. As a result of these features, 
the individual leaf springs are able to be relatively 
displaced in their longitudinal direction in the event 
of a lateral resilient deflection of the mounting 
110 member, so that only a pure bending stress is poss- 
ible for them and not, in addition, traction or pres- 
sure stresses in their longitudinal direction. In order 
to avoid additional securing members for the limit- 
ing members, said limiting members are mounted 

115 onthetoolcarrierby means of thetwoscrewsfor 
securing the mounting member. Despite this possi- 
bility of displacement for the leaf springs relatively 
to each other, a secure mount of the entire tine is 
achieved by the feature that both screws are dis- 

1 20 posed one above the other. 

In order to prevent damage to the tine, an addi- 
tional feature according to the present invention 
provides for the working member to be mounted on 
th m unting member by means of two securing 

125 I m nts-oneof which has a smaller cross-section 
than the other securing m mber and is provided as a 
safety member against breakage (in the manner of a 
shear pin). By this means if the possibility of deflec- 
ti nforthem unting m mb r should n longer suf- 

130 ficeforavoidaru; of a comparatively large stone 
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then the working m mb r itself can th n pass also 
over the stone in the soil. An additional advantage is 
obtained in this case by the feature that a stop is 
provid d which, after breakage or r m valofth 

5 securing member provided as anti-breakage 
member for the implement, keeps the working 
member in a position inclined backwardly relatively 
to the direction of rotation of the tool carrier. As a 
result of these features, after the shearing-off of the 

10 anti-breakage member, the working member 
assumes the favourable position inclined back- 
wardly for sliding over the stone. In addition, this 
position can be adjusted in advance by removing the 
securing member provided as anti-breakage 

15 member. This effects an even better crumbling work 
which is preferable for producing a finished seed 
bed from an already ploughed field. 

In a simple embodiment of the invention the 
mounting member projects into a bifurcated 

20 attachment portion of the working member, whilst 
the securing member provided as anti-breakage 
element is disposed behind the other securing ele- 
ment viewed in the direction of rotation of the tool 
carrier. In addition taking into consideration the 

25 above-mentioned proposed use, a further simplifica- 
tion of the construction of the tine is achieved in that 
as a stop, the rear part of the lower end of the mount- 
ing member, viewed in the direction of rotation of 
the toot carrier, is provided for the contact of the 

30 lower surface of the bifurcated attachment portion. 
Finally, the inv ention pr op oses that the working 
membershoulci havea reinforcement extending 
along the front edge of the working member with its 
wide side transverse to the direction of rotation - 

35 viewed in the direction of rotation of the tool carrier. 
This feature has proved to be fevourable for solving 
the problem of creation notches on the front edges 
of the tine which are avoided to a very considerable 
extent when these edges come into contact with 

40 stones. 

Ihe invention will be described further, by way of 
example, with reference to the accompanying draw- 
ings, in which: 
Fig. 1 is a side elevation of a tine; and 

45 Rg. 2 is a section taken on the line l-l. 

A downwardly directed tine 1 comprises an upper 
resilient mounting member 2 and a lower rigid work- 
ing member 3 and is disposed on the inside of a tool 
carrier 4 which is shown as a cut-out section. The 

50 carrier 4 is non-rotatably connected to the driving 
shaft 5 and is rotatable therewith in the direction 
shown by the arrow 6. The mounting member 2 has 
a cross-section elongated in the direction of rotation 
6 and four leaf springs 7 in contact with each other at 

55 their wide side surfaces, whilst the working member 
3 extends over somewhat more than half the length 
L of the tine 1 . The leaf springs 7 each have a thick- 
ness </ of 2 mm. Plate-like limiting members 8 are 
provid don ithersid ofth broad sides of the 

60 m untingm mber2andext nd downwardly over 
half the I ngth/ f the mounting m mber2andar 
made f resilient material having a much greater 
spring constant than th m unting member 2. In 
addition, th inn r surfaces 9 of the limiting mem- 

65 bersSdh^erg downwardly according to th lin of 



fl xingofth mounting memb r2. 

Two screws 1 0 are provided for the attach ment f 
th mounting member 2 and the limiting members 8 
t the to Icarri r 4 and the screws ar disposed on 

70 abov th oth r with a spacing a. Spacing bushes 11 
are disposed on the screws 1 0 and between the limit- 
ing members 8, and the length b of the bushes is 
greater than the thickness D of the resilient mount- 
ing member 2. In addition, the spacing bushes 1 1 

75 and holes 12 provided for them in the mounting 
member 2 have a quadrangular shape, whilst the 
height H of the holes 12 extending in the longitudinal 
direction of the mounting member 2 is greater than 
the height/} of the spacer bushes 11. 

80 The working member 3 is provided at its upper 
end with a bifurcated attachment portion 13 into 
which the lower end of the mounting member 2 
extends. For securing the working member 3 to the 
resilient mounting member 2, two screw or helical 

85 securing members 14 and 15 are provided, of which, 
viewed in the direction of rotation 6, the rear 
member 14 has a smaller cross-section and serves 
as an anti-breakage element or shear pin or member. 
In the event of shearing or after the removal of this 

90 securing element 14, the working member 3 swivels 
backwardly about the front securing element 1 5 to 
such an extent until the lower surface 16 of the bifur- 
cated attachment 13 is in contact with stop 17 
formed by the rear portion of the lower end of the 

95 mounting member 2 and assumes tfie position 3' 

indicated i n broken lines. 

Finally/the working member 3 is provided with a 
reinforcement 1 9 along its front edge, viewed in the 
direction of rotation 6, and reinforcement 9 extends 
1 00 with its wide side transverse to the direction of rota- 
tion 6. 

The present invention also relates to a soil cultivat- 
ing implement having a rotatable toot carrier sup- 
porting at least one cultivating tine extending there- 
1 05 from and to component parts thereof. 
CLAIMS 

1 . A soil cultivating machine having at least one 
rotatable tool carrier having at least one tine 
mounted thereon and directed towards the soil, said 

110 tine being arranged with lateral spacing from the 
driving shaft and comprising an upper resilient 
mounting member and a lower rigid working 
member, with said mounting member having a 
cross-section elongated in the direction of rotation of 

115 the tool carrier, said working member extending 
over at least approximately half the length (L) cf the 
tine. 

Z, A machine as claimed in claim 1 , characterised 
in that the mounting member comprises a plurality 
1 20 of leaf springs in contact with each other by their 
wide sides. 

3. A machine as claimed in claim 2, characterised 
in that the thickness (d) of each leaf spring amounts 
to a maximum. of 3mm, 

125 4. A machine as claimed in any of claims 1 to 3, in 
which both broad sides of th mounting member are 
eachpr vid d with a limiting mem t>er rigidly sec- 
ured to th tool carrier, and in which these limiting 
m mbersext nd downwardly ov rati ast half the 

130 I ngth ofthe mounting member. 
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5. A machine as claim d in claim 4, in which the 
inn rsurfacesof the limiting members div rge 
d wnwardly ace rding to the bending line of the 
mounting member. 
5 6. A machine as claimed in claim 4 or 5, in which 
t^e limiting members are formed as a housing which 
is open at the bottom. 

7. A machine as claimed in claim 4 or 5, in which 
the limiting members are formed as plates of resi- 

1 0 lient material and have a considerably greater spring 
constant than the mounting member. 

8. A machine as claimed in any of claims 4 to 7, in 
which the mounting member is secured to the limit- 
ing members. 

15 9. A machine as claimed in claim 8, in which the 
mounting member is secured to the limiting menrv 
bers by two screws which are spaced apart by a dis- 
tance (a) and both extend through the limiting mem- 
bers and through the mounting member, and in 

20 which spacing bushes are disposed on the screws 
between the limiting members and the length (b) of 
said bushes is greater than the thickness (D) of the 
mounting member. 

10. A cultivating machine as claimed in claims 8 
25 and 9, in which the spacing bushes and the respec- 
tive holes provided for them in the mounting 
member are quadrangular, the height (H) of the 
holes extending in the longitudinal direction of the 
mounting member being greater than the height (h) 

30 of the spacing bushes. 

11. A machine a s claimed in.claims.S to J in 

which the limiting members are mounted on the toot 
carrier by means of the two screws for securing the 
mounting member. 

35 1 2. A machine as claimed in claims 8 to 1 1 , in 
which the two screws are disposed one above the 
other. 

13. A machine as claimed in any of claims 1 to 1 2, 
in which the working member is located on the 

40 mounting member by means of two securing mem- 
bers, one securing member having a smaller cross- 
section than the other securing member and 
being provided as a safety member or shear means 
as protection against breakage 

45 14. A machine as claimed in claim 13, in which a 
stop is provided which, after breakage or removal of 
the securing member provided as safety member 
against breakage restrains the working member in a 
position inclined backwardly to the direction of rota- 

50 tion of the tool carrier. 

«1 5. A machine as claimed in claims 13 and 14, in 
which the mounting member merges into a bifur- 
cated extension of the working member, and in 
which the securing member, provided as safety 

55 member against breakage, is disposed behind the 
other securing member viewed in the direction of 
rotation of the tool carrier. 

16. A machine as claimed in claims 13 to 15, In 
which th r arporti nofth lower ndofth m unt- 

60 ing member, viewed in th directi n of rotation f 
th to Icarri r,ispr vided as an abutment for con- 
tact with th I wersurface of the bifurcated ext n- 
si n. 

17. A machine as claimed in any f claims It 16, 
65 in which th working member is provided along its 



front edge, view dinth direction of rotati nofth 
tool carrier, with a reinf rcement xt nding with its 
wide ndtransv rset the direction f rotati n. 
18. As il cultivating implem nt constructed and 
70 arranged to operate substantially as herein 

described ymth reference to and as illustrated in the 
accompanying drawings. 
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